BlenX Modeling Language
BlenX is a stochastic programming language, equipped with algebraic constructs that are instrumental for expressing concurrent interacting processes. Due to algebraic composability properties, a BlenX model can be composed from simple modules, and can be easily extended when new data and new biological knowledge are acquired.
In BlenX, each species is given with an abstract entity called a box. Each box has a number of connectivity interfaces called binders, and it is equipped with an internal program. A box can interact with another box, and change state as a result of this interaction with respect to the actions specified in its internal program. Alternatively, a box can autonomously change state by stochastically performing an action that is given in its internal program. The sites of interaction are represented as binders on the box surface.
The internal program of a box determines the actions a box can undertake. These actions are summarized as follows: a box can (i.) communicate with another box that is bound to it (or with itself) by performing an input action, e.g., x?(message) that is complementary to the output action, e.g., x!(message), of the other box, or vice versa, and this way send or receive a message; (ii.) perform a stochastic delay action; (iii.) change (ch) the type of one of its interfaces; (iv.) eliminate itself by performing a die action; (v.) expose a new binder; (vi.) hide one of its binders; (vii.) unhide a binder which is hidden; (viii.) do nothing by executing the nil action. In addition to these actions, there are also other programming constructs available such as if-then statements and state-checks.
In BlenX, following the process algebra tradition, we can compose actions by using algebraic composition operators to define increasingly complex behaviors. We can sequentially compose actions by resorting to the prefix-operator, which is written as an infix dot. For instance, y?().ch(y,C).nil denotes a program that first performs an input action and then a change action. Programs can be composed in parallel. Parallel composition (denoted by the infix operator |, for instance P|Q) allows the description of programs, which may run independently in parallel and also synchronize on complementary actions (i.e., input and output over the same channel). Programs can also be composed by choice, denoted with the summation operator "+". The sum of processes P and Q, P + Q behaves either as P or as Q, determined by their rates, and selection of one discards the other forever. Another programming construct that is available in BlenX is events. Events are used for expressing actions that are enabled by global conditions, for example, to model the production of a species at a certain time during the simulation. Among other features of process-algebra-based languages that provide composability and the ability to model complex structures, these features constitute a kind of modularity in the construction of the models.
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